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TECHNICAL MEMORANDUM 


DESIGNING FOR HUMAN PRESENCE IN SPACE: AN INTRODUCTION TO 
ENVIRONMENTAL CONTROL AND LIFE SUPPORT SYSTEMS (ECLSS) 
Appendix I, Update— Historical ECLSS For U.S. And U.S.S.R./Russian Space Habitats 


1. INTRODUCTION 


NASARP-1324 “Designing For Human Presence in Space” was written in the early 1990s 
to describe the process of designing environmental control and life support systems (ECLSS) for 
habitats in space. Included in the document were tables (appendix I) that summarize the design features 
and methods of performing the various life support functions for all manned spacecraft of the United 
States (U.S.) and the Union of Soviet Socialist Republics (U.S.S.R.)/Russia through the time of publica- 
tion. Included in the table of the U.S. spacecraft were descriptions of proposed design features of Space 
Station Freedom (later the International Space Station (ISS)) that were not actually implemented when 
the ISS was constructed. This document provides updated tables of historical ECLSS information as 
described in section 2.0. 



2. UPDATED TABLES OF HISTORICAL ECLSS 


Tables 1 and 2 in appendix I of NASA RP-1324, “Designing For Human Presence in Space,” 
have been updated in order to 

• Correct outdated information and errors. 

• Include additional information on the ECLSS used for spacecraft. 

• Add information on the historical methods of thermal control for spacecraft. 

Information for these revisions was provided by engineers and scientists at Marshall Space Flight 
Center’s Environmental Control and Life Support Division and at Johnson Space Center’s Crew and 
Thermal Systems Division. 
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APPENDIX I, UPDATE -HISTORICAL ECLSS FOR U.S. AND U.S.S.R/RUSSIAN 

SPACE HABITATS 
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Table 1. Historical summary of U.S. spacecraft environmental control and life support systems. 
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Table 1. Historical summary of U.S. spacecraft environmental control and life support systems (Continued). 


International 
Space Station 
(U.S. Segment) 

Activated charcoal 
with a high-tempera- 
ture catalytic oxidizer. 
Filters remove air- 
borne particulates. 

Spacelab 

Activated charcoal 
canister located in 
the transfer tunnel 
between Spacelab 
and the Orbiter. CO 
is converted to C0 2 
by an ambient tem- 
perature catalytic 
oxidizer (ATCO). 
Filters remove air- 
borne particulates. 

Orbiter 

Trace contami- 
nant gases are 
removed by 
activated charcoal 
downstream of the 
temperture and 
humidity control 
HX. CO is con- 
verted to C0 2 by 
an ambient tem- 
perature catalytic 
oxidizer (ATCO). 
Filters remove 
airborne particu- 
lates. Ammonia is 
absorbed by the 
condensate in the 
condensing FIX. 

Skylab 

Activated charcoal 
canister located 
in the molecular 
sieve unit. Filters 
removed airborne 
particulates. Vent- 
ing of atmosphere 
between missions 
helped avoid long- 
term contaminant 
buildup. 

Apollo LM 

Similar to Mercury 
design, but sized 
for crew and mis- 
sion requirements. 

Apollo CM 

Similar to Mercury 
design, but sized 
for crew and mis- 
sion requirements. 

Gemini 

Similar to Mercury 
design, but sized 
for crew and mis- 
sion requirements. 

Mercury 

Activated charcoal 
located in the LiOH 
canisters upstream 
of the LiOH. Filters 
removed airborne 
particulates. 
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Table 1. Historical summary of U.S. spacecraft environmental control and life support systems (Continued). 
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Note: Numbers in brackets refer to references at the end of the table. 


Table 1. Historical summary of U.S. spacecraft environmental control and life support systems (Continued). 
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Table 1. Historical summary of U.S. spacecraft environmental control and life support systems (Continued). 
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Table 1. Historical summary of U.S. spacecraft environmental control and life support systems (Continued). 
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Table 1. Historical summary of U.S. spacecraft environmental control and life support systems (Continued). 
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Table 1 . Historical summary of U.S. spacecraft environmental control and life support systems (Continued). 
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Table 1 . Historical summary of U.S. spacecraft environmental control and life support systems (Continued). 
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Table 1 . Historical summary of U.S. spacecraft environmental control and life support systems (Continued). 
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Table 1. Historical summary of U.S. spacecraft environmental control and life support systems (Continued). 
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Table 2. Historical summary of Russian spacecraft environmental control and life support systems. 
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Note: Numbers in brackets refer to references at the end of the table. 


Table 2. Historical summary of Russian spacecraft environmental control and life support systems (Continued). 
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Table 2. Historical summary of Russian spacecraft environmental control and life support systems (Continued). 
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Table 2. Historical summary of Russian spacecraft environmental control and life support systems (Continued). 
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Table 2. Historical summary of Russian spacecraft environmental control and life support systems (Continued). 
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Table 2. Historical summary of Russian spacecraft environmental control and life support systems (Continued). 
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Table 2. Historical summary of Russian spacecraft environmental control and life support systems (Continued). 
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